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Background: Speckle tracking echocardiography (STE) shows great promise for measuring mechanical function but hasn’t been widely adopted 
due to limited reproducibility and poor concordance between STE systems. The objective of this study is to measure variability and accuracy of a 
novel STE algorithm operating on data from multiple.
Methods: An excised pig heart connected to a pumping system was used to mimic motion and deformation of cardiac tissue. Sonocrystals were 
placed in the myocardium and provided ground truth for strain and strain rate. Two crystals were placed in the outer myocardium anterior wall 
providing truth of longitudinal strain (¡) and strain rate (SR). The pump was set to 60 beats per minute and stroke volume to 60cc.
The heart was placed in a water bath and 3 B-mode loops of the apical long axis view were acquired for each system (GE Vivid7, Philips IE33 and 
the Siemens Acuson S2000). Similar frame rates, field of view and ultrasound frequencies were set for each scanner. The B-mode DICOM loops were 
recorded and processed by the STE algorithm to produce ¡ and peak systolic SR in 6 segments defined by the observer. Each loop was analyzed 
by the same observer twice to assess intra-observer variability. Mean absolute difference (MAD) was calculated to assess reproducibility between 
observations, acquisitions and platform measurements.
Results: Intra-platform measurements results are presented in the table below. The ratio for global strain was <6% for all plaforms. Sonocrystal 
derived ¡ and SR measurements agreed well with those from ST (R>0.93 and p<0.001 comparing measurements throughout the cardiac cycle).
¡ (segments); SR (segments); ¡ (global); SR (global)
Vivid7 <-> IE33 
MAD 0.016; 0.174; 0.002; 0.087
Mean -0.117; -0.582; -0.116; -0.488
Ratio(%) -13.7; -29.9; -1.7; -17.8
Vivid7 <-> S2000 
MAD 0.012; 0.111; 0.005; 0.080
Mean -0.120; -0.670; -0.119; -0.553
Ratio(%) -10.0; -16.6; -4.2; -14.5
IE33 <-> S2000
MAD 0.018; 0.193; 0.006; 0.129
Mean -0.118; -0.588; -0.118; -0.509
Ratio(%) -15.3; -32.8; -5.1; -25.3
Conclusions:  Platform independent strain and strain rate using a novel STE method was demonstrated and may provide for more efficient 
application of measurements of mechanical function
